Phase I clinical and pharmacokinetic evaluation of high-dose mitoxantrone in combination with cytarabine in patients with acute leukemia.
To determine the maximally tolerated dose of mitoxantrone in combination with cytarabine in patients with acute leukemia and advanced phases of chronic myelogenous leukemia (CML), and to assess the pharmacokinetics of high-dose mitoxantrone in this patient population. In a phase I study, 68 patients with acute myelogenous leukemia (AML), acute lymphoblastic leukemia (ALL), and accelerated- and blastic-phase CML received induction therapy consisting of cytarabine 3 g/m2 by infusion over 3 hours daily for 5 days, with escalating doses of mitoxantrone 40 to 80 mg/m2 over 1 to 2 days by intravenous infusion over 15 minutes. Mitoxantrone pharmacokinetics were evaluated by high-performance liquid chromatography (HPLC) in 15 patients given a single dose of mitoxantrone ranging from 40 to 80 mg/m2 in combination with cytarabine. Severe, but reversible hyperbilirubinemia (> three times normal) was considered the dose-limiting toxicity, and was observed in 25% of all patients and in 35% of those who received 70 to 80 mg/m2 of mitoxantrone. Other extramedullary toxicity, including cardiac dysfunction, was mild. Myelosuppression was universal and the median time to complete remission (CR) was 28 days (range, 19 to 77). The CR rate for previously untreated and relapsed patients with AML was 85% (17 of 20) and 38% (seven of 18), respectively. Eighty-three percent (15 of 18) of patients with ALL achieved a CR, including all patients with previously untreated disease. Eight of 12 patients with advanced-phase CML achieved a CR. No significant changes in mean mitoxantrone plasma elimination rates (ie, terminal plasma half-life and total-body clearance rate) occurred as the mitoxantrone dose doubled, indicating linear pharmacokinetics. The recommended phase II dose of mitoxantrone is 80 mg/m2 administered over 15 minutes as a single intravenous infusion in combination with cytarabine 3 g/m2/d for 5 days. At this dose, high concentrations of mitoxantrone are achievable in vivo to levels that have been shown to be extremely cytotoxic in vitro.